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Abstract
A new model of inflation is described. An unusual form for the inflation-
ary potential is obtained because the inflaton corresponds to a non-trivial
path in the configuration space of the two real scalar fields of the model.
The model predicts a spectral index n = 1 − 3/2N ≃ 0.97 for the density
perturbations and negligible gravitational waves.
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1 Introduction
The model of inflation [1] discussed in this paper is closely related to Linde’s False
Vacuum (or ‘Hybrid’) Inflation idea [2], and shares the important property that
chaotic inflation occurs for values of the inflaton field well below the Planck scale.
However, unlike the usual version of False Vacuum Inflation, this model has a
non-trivial inflationary trajectory [Eq. (4)] which leads to an unusual form for the
inflationary potential [Eq. (5)].
I set m2
Pl
/8pi = 1 throughout the paper.
2 The Model
The effective potential of the model is
V =
1
2
m2
(
ψ −
√
2M
)2
+
1
4
λ2φ2ψ2 (1)
where ψ and φ are real scalar fields with canonical kinetic terms. I will assume
m≪ λ ∼< 1 and M ∼< 1.
For chaotic initial conditions λ2φ2ψ2/4 will initially be the dominant term
giving effective masses mφ = λψ/
√
2 and mψ = λφ/
√
2. Thus if initially φ > ψ,
i.e. half the initial condition space, ψ will decrease much more rapidly than φ and
so the fields will rapidly approach the inflationary trajectory ψφ2 = 2
√
2m2M/λ2
with φ2 ≫ m/λ ≫ ψ described below. Henceforth I will assume that φ ≪ 1
because for φ ∼> 1 higher order terms in φ will become important.
It will be convenient to define the quantity
α(φ) ≡ 2m
2
λ2φ2
(2)
We will see [Eq. (8)] that inflation occurs for φ2 ≫ α and so, as we are assuming
φ≪ 1, we see that α≪ 1 during inflation.
The potential Eq. (1) can be rewritten as
V =
m2M2
1 + α
+
1
4
(1 + α)λ2φ2
(
ψ −
√
2αM
1 + α
)2
(3)
Now provided α ≪ 1 and M ∼< 1, then ψ will be constrained to its minimum for
fixed φ,
ψ =
√
2αM
1 + α
≃ 2
√
2m2M
λ2φ2
(4)
We then get the inflationary potential
V =
m2M2
1 + α
≃ m2M2
(
1− 2m
2
λ2φ2
)
(5)
1
and the non-minimal kinetic terms
1
2
(
1 +
8α2M2
φ2
)
(∂φ)2 (6)
The non-minimal kinetic terms arise because the inflaton is a combination of φ
and ψ. However, we will see [Eq. (8)] that the second term in the brackets is
small during inflation and so I will neglect it giving canonical kinetic terms. Now
V ′
V
≃ 2α
φ
and
V ′′
V
≃ −6α
φ2
(7)
and we see that inflation occurs for
φ2 ≫ α (8)
The number of e-folds until the end of inflation is given by
N ≃
∫
V
V ′
dφ ≃ φ
2
8α
(9)
Note that our assumption φ≪ 1 now implies
m≪ λ
4
√
N
(10)
The spectral index of the density perturbations is given by
n ≃ 1− 3
(
V ′
V
)2
+ 2
V ′′
V
≃ 1− 3
2N
≃ 0.97 (11)
The ratio of gravitational waves to density perturbations is given by
R ≃ 6
(
V ′
V
)2
=
3m
2λ (N)3/2
≪ 3
8N2
∼ 10−4 (12)
where I have used Eq. (10). The COBE normalisation [3] gives
V 3/2
V ′
= 2N3/4
√
λmM = 6× 10−4 (13)
For example, setting M = 1 and m = Λ2 gives Λ = 4λ−1/2 × 1013GeV. Also
Eq. (10) now gives V 1/4 ≪ 4× 1015GeV.
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3 Particle Physics Motivation
This model of inflation might arise from a superpotential of the form
W = Λ2f(Ψ)Ξ1 + λΦΨΞ2 (14)
where Φ, Ψ, Ξ1 and Ξ2 are complex scalar fields. The first term might be derived
from some non-perturbative mechanism such as gaugino condensation which dy-
namically generates the scale Λ ≪ 1, while the second term would already be
present at tree-level. This superpotential would then lead to the potential
V = Λ4 |f(Ψ)|2 + λ2|Φ|2|Ψ|2 (15)
with the Ξ fields constrained to zero. Without loss of generality, taking f(0) = 1
and f ′(0) = −a < 0, and expanding about Ψ = 0, gives
V = Λ4 (1− 2aReΨ + . . .) + λ2|Φ|2|Ψ|2 (16)
During inflation, the λ2|Φ|2|Ψ|2 term will dominate the terms quadratic in Ψ
derived from f . Then setting φ =
√
2 |Φ| and ψ = √2ReΨ we get Eq. (1) 1
with M = 1/a and m = aΛ2. If Λ corresponds to the scale at which the hidden
sector gauge group that leads to gaugino condensation [4] becomes strong, then
one would expect Λ ∼ 1013 − 1014GeV.
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